ITICAL ITEMS LIST PAOJLCT: $AMS SYSTEM: NLCHANICAL ARM SUBSYSTEM
_________________ ASs*r nonfRe : ASS 'Y PfHT_STTTHE%ITUTTi71""‘1' SHELT -
T TACA [~ TRTLURE #obt | FATCURL EFTECT HDW oY,
AEF. REV onauing nir. AND on 2/ 1RAD AATIONALE FOR ACCEPTANCE
BESICHATION CAUSE teD ITEN CRITICALITY
1140 2 RIGIDITAT tON nobt : NONE. SMARC BESIGM FEATURES
- PECHARISA RICIDIZE oRacg woes | 000 ..l AP
PART Of BAAKE SLIPS srsTem,
SI40E1AT? or THE END EFFECTOR BRAKE 1S A WAJOR BOUGHT-CUT -PART HHICK 1S
T D1SENCACED. KORST CASE SUPPLIED BY HONCYUELL SPEARY CORPORATION AND MEETS 08
ory-+ T TOOILLTE €XCECOS THE REQUIRTMENIS OF SPECIFICATION SPAR- SC. 451 FOR
CAUSE(S): l?gglgr /N SEIANDSIA 18- AND SPAR-SG. 109) FOR P/K S414002219. 1
() ] "
STRUCTURAL SUBSEQUENT THE CALIPER DAAXC INCORPORATES MANY DESIGN FEATURES To InPROVE
FAILURE ralggn( naY THC BRAKES CAPABILITY AND GIVE HIGHER RELIABILITY AS FOLLOWS:
CAL
'ET UNCONPANDED - SLIP TORQUL CAPABILITY UP 1O 8S OF-IN.
MECHARICAL AELEASL. * IOTAL INTLRNAL LUNIAINNENT OF FRICTION OLBRIS MIIN [HE st
FAILURE . OF LABYAINTH PATHS AND THE PLACENENT OF THL FRICTION 0)SKS
(CUIDE PIN REDUNDANT PATHS ON THL GPPOSITE END OF IME BAAKE SHAFT FROM THE PINION CEAR.
AND SPRING). ACMAINENG - NECHANICALLY RUBUKDARY SLIOING SPLINES FOR THE CALIPEM DISK
--------------- " NLCHANICALLY REDUNDANT LOCATING PINS WITH VESPEL SLCLVES f0R
{3} FRICTION DISK LOCATtON,
DEBA1S SNARE BRANE * CARING LOADS ARC RIOUCED BY A'S T | FACTOR OVER The
FRON ORECIMAL £/L SWARE BRAKE P/M 51140D574-3
EXCESSIVE - SLIDING SURFACES ARE LUBRICATED M)TH MOLYBDENUN O1SULF 10T
BRAKE PAD - BCARINGS ARE WET LUBRICATED WiTH BRAYCOTC It - JoAP.
WEAR. - AIR GAP CAM BE ADJUSTED MITHOUT BRAKE DISASSENALY.

OLSICA STARDARDS RUGUIRT AN ULTIMATE FACTOR OF SAFCTY OF 1.4
FOR BRAKL M{CHANICAL PARTS FOR OESICN LIRIT LOADS. OCSICN
DRIVERS ARE TYPICALLY ARAKE SCIZUAC OR LAUNCH LOADS WHICH
PROCURE LOADS 2 TO T TINES OPERATING LOADS .

THD BRAKC USES FOUR PINS PRESS FITTED INTO THE CORT 70 HOLD
THE AARATURE FRON ROTATING AND 1O ALLOM AX{AL SLIDING TOR
ENGAGIMENT AND OISCNGACCAONT. THE FOLLONEMG 1S A LIST OF
CHARACTERISTICS 10 LINIT THE POSSIBILITY Of THE BRAKE
HANGENG-UP DUE TO RECHAMICAL BINDING BETHLEN THE PINS AND THE
HOLLS .

THC HOLES IN THE ARMATURE AMD BRAKE COAL ARL WATCH-BORLD
(JIC BOAED) TO ASSURL COOD AL tCNMENT.

THE ARMATURE HOLES ARE 0.004 1O 0.00S imCH LARCER THAN THE
CORE PINS TO ASSUNE ADEQUATE CLEARANCE.

REASURERENTS ARC PERFOANED TO COMFIRM A NININUN OF ©.002 INCH
RADIAL PLAY BITHEEN THE TWO ASSCMELED PARTS .,

THE UNIT IS TESTED A WINIMUR OF SEVEN TINES DURING ACCEPTANCE
TCSTING FOR POTENTIAL BIADING. THE TCST CONSISTS OF APPLYING
FULL PATED LOAD TOAQUL METH THE UNIT ENCAGED. A VOLTAGE IS
THEN APPLIED TO OISEMCACE THE UNIT. THE TInE FROM APPLICATION
OF VOLTACEL UMTIL FULL DISCHGACEMENT |S RCASURED. AwY BINDINE
OF THE ARMATURE WOULD EETHER PAEVENT DISENGACENENT OR CAUSE AN
EXCISSIVE TIND DELAY.

THE PINS AR LUBRICATED NITH MOLYBDENUN DISULFIDE,

THE HEAVIEST AMOUNT OF FRICTIOM MATERIAL DEBRIS IS CINCRATED
DURING THL CALIORATION RUN-IN OF THE UNIT. THL RUm- N

CONSISTS OF ROTATING THE UNIT IN onE OHAZCTION AT SO APP FOR
A_TOTAL OF 16 _HOUAS MINIMUR USING A DUFY CYCLE OF 10 SECOMNDS

PREPARED OY: (WG SUPTRCEDING DATE: Q4 OCT 97

APPAGVED BY:
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CRITICAL ITEMS LIST

PROJECT: SRNS

SYSTEN: MECHANICAL ARM SUBSTSTEN

2

——————————————————— ASS'Y MOMENL ass'y /R - I SHEET:
— THEA [ FATLURE moot TAILURE EFFLLT HDWA 7 TUNC.
AEF REY. ORANING REF. AND on 2/ tRAD RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE IND ITCR EAITICALITY
"0 ?, RIGIOIZATION MODE : MOME. SNARE ENGAGED AND THEN 10 SECOMDS OSSEMCACED. TWE UNETS AECEIVE A
NECHANISA RIGIDIZE BRANE HOLDS VERY LIMITED ANOUNT OF SLIPPING DURIMC ON RISSYOM USAGE .
PART OF BRAKE SLIPS sYSTIN. OFBRIS 5 PROVENTED FROM CSCAPING FAOR THE -3 CLUTCH USED iN
S1I40F 1472 ox THE STHANERAIN ) END EFFUCTOR WITH A LABYRINFH NETHORK
-18-1 DISENCASED. WORST CASE
[ L2 T R IS THE AIR GAP OF THE UNIT IS VIRIFICD TO NEET A MININUN VALUE
CAUSE(S): LSS OF 8Y THE END PLAY TUST (LARGESY APPLIEO LOAD) DURIMG ACCEPTANCL
() PISSION, TESTING.
STRUCTUNAL SUBSEQUENT
FAILUAE. FAILURL MAY THE STRIPDOUN AMD INSPECTEON OF FLIGHT HARDWARE RETURMED
CAUSE TOR REFURBISHRENT HAS AEVEALED THAYT & SICMIF ECANT ANOUMT Of
n UNCONNANDED TRICTION WATERIAL OEORES MAY HAVE ACCUMULATED AT THE UMIT
HELHANICAL RELEASL. CHD U CLIFE,  T1 by VLMY UNLARELY: HUMEVER, THAL the deiemi
FAILURE - FRICTION DEGRIS COULD ACCUMULATE BEHIMD THE ARBATURE OR
{CUIDE PIN AEDUMDANT PATHS BLTUEEN THL FRICTION SURFACES. SO RS 10 AFFECT THE UNiTS
AND SPRING), ACARINING PERFORMANC
(3) FRICTION !
DEGAIS SMARE BRAKE
FAON
[XCESSIVE
BAAKE PAD
HEAR,
L]
i
RMS/MECH - 97
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CRITICAL ITEMS LIST

PROJECT: SANS
ass'y wonEACLAYORE THO _ETFECTON

SYSTEM: MECHANICAL ARN iUES'SI[!_
Assy P/R: S -I8 - l SHIET:

-

AND SPRINEG).

{3) FRICTION
DEBAIS

FRON
EXCrssive
BRAKE PAD
HEAR.

SNARL BRAKE

TREA . ary TRILUAL moOBC TATLURE CFFLCT HDWI UNC .
ALF. REV. DRAMING REF. AND ON 2/1RA8 RATEONALL FOR ACCEPTAMCE
DESICHATION caust END 1 TEM CRITICALITY
JHD 2 RIGID1ZATION Mook : NONE. SNARE ACCEPTANCT TESTS
HECHANISH RIGIOITIE BRAKL HOLDS |  cmer-omemee--oes
PART OF BRAKL SLIPS s¥sTin, THE [E ASSEMGLY 1S TESTED TO THE FOLLOWINC ACCEPTANCE
S1is001472 on ENVEROMRENTS
-18-) OISENGAGED. HORST CASE
etiv-+ | ] eeeeees--- O VIBRATION: LEVEL AND DURATION - REFERENCE TABLC 7
CAUSE{S): LOSS oF
{1 NISSION, G THERMAL VACUUN: «70 DECRETS C TO -2% OEGRCES € {1 1/2
STAUCTURAL SUSSCQUINT CYCLLS) + X 10%=6 TORR
FAILURE. FAILURL MAY
CAUSE THE EC ASSEMOLY 4S TUATHER TESTEO IN THE 1IN THE ANS SYSTEA
{2) UNCONNANDLD TEST (1PSIB RNS STRONCBACK AND TPS52 FLAT FLOOR TESTS) WHICH .
RECHANICAL RLLEASE. VERITIES JTHL ABSEMCL 0} ML FAILURE MUDE.
FAILURE ’
(CUIDE PIN RECUNDANT PATHS QUALIFECATION TESTS

.- THE (E ASSCMBLY QUALIF ICATION TUSTING COMSESTED OF THE
FOLLOMING CMVIRONNENTS : '

0 VIBRATION: LEVEL AND DUAATION - REFEREMCE TABLE 7

0 SHoCK: 0G/01 AS - Y AXES (6 DIRECTIONS}
O [HERMAL VACUUN: +80 OECRECS C TO -6 DEGREES C (6 CYCLES)

I X 1nesh TORA

0 HUMIOITY: 958 RH {65 DICRELS € WAINTAINED FOR & HRS)
{65 DECACES ¢ TO )0 DECAELS € IN 5 HRS)
IN CYCLES 240 HRS,

0 (MG AIL-STO-46IA AS MODIFIED BY S5 -€-0002 (TEST

CEQl, CCOY, CS01, CSD2, LSO8  REO2 (M/B))
0 STRUCTURAL STIFFMESS AND LOAO TEST

FLIGHT CHECKROUT

PDAS OPS CHECKLIST {ALL VEWICLUS) JSC 18947

PREPANLD 7 NG

SUPERCEOING DATE: 9§ OCT Q7

APPROVID BY:

RMS/MECH - 98




CRITICAL ITENS LIST PROJECT: SANS SYSTEN: NECHAMICAL AAM SUBSYSTEN
———————— —— e ————— ASS"Y NONERT : ASS'Y P/R: -TL | SHEET .
THEA T Ot | TATLURE CFFECT HOMR 7 Tonc——
REF . nev. oraning atr. AND on 2/1RAD AATIONALE FOR ACCEPTANCE
DESIEMAT ION CAUSE END ITER CRITICALITY
a0 2 AIGIDIZATION nOOE ; NONE. SNARE GA/INSPECT joNs
. MECHAN| SN RIGIDIZE BAAKE woLps  p T T

PART of SAAKT SLIPS sYsTen,

SIH0E 1472 on URITS ARL mANUFACTURED uNDER DOCUNENTED QUALITY CONTROLS.

-18-3 DISENGACED, NORST CASE THESE CONTROLS ARE EXCRCISED THROUGHOUT BESIEH

ety T TOTI U PROCUREMENT  PLaNNINE RECLEVING. PROCESSING. FABRICATION
CAUSE(S): L0sS oF ASSENBLY . TESTING NG SHIPPING oOF THE UMITS. ‘WAMDALORY
(i MISSION, INSPICTION POINTS ARE CHPLOYLD AT VARIOUS STAGES or
STRUCTURAL SUBSEQUENT FABRICANION ASSEMBLY AND TEst, COVERNMEMT SOURCE
FATLURE, FALLURE mAY TNSPICTION IS (NVORED AT vaRiGUS CONTROL LEVELS,

CAUSE

2) UNCONNANDLD AECEIYING INSPECTION VERIFIES THAT ThE MARDMARL RECEIVED (§ as
PECHANICAL RELEASE . IDENEIFIED IN THE PRUCUALNENT QOCUNLNTS, THAT NO DAMAGE HA:
FAILURE . OCCURAED OURING SHIPNENT  AND THAT APPROPRIATE DATA HAS BECN
(CUIDE Ptw REDUNDANT PaTHS RECEIVED MHICH PROVIOLS ADTOUATL HRACEAGILITY INFORMAT 0N AnD
AND SPRING). ACHAINING IDINIIFFES ACCIPTABLE PARTS
(1) FRICTION PARTS ARL (INSPECTED THROUGHOWT MANUFACTURE AND ASSEMBLY AS
DEBR1S SMARE BRAKE APPROPRIATE 1O THE WAMINACTURING STAGE COMPLETED. THESE
FAON INSPECTIONS {NCLUDE
EXCESSIVE
SRAKE PAD FOLLOMING HEAY TREATNONY  STECL pARfS {[.€. CEARS) ARL
HEAR, SUBJLCTED 70 A MACNETIC PARTICLE INSPCCTION FOR CAACKS OR N

PREPARED oY L 4,

SUPERCEDING DATE: 06 oCT g7

THE CASE OF ALUMImUR PARTS (.0, HOUSINGS) ARE DyE PEMETRANT

OF GLARS oA

FRACTURE CRITICAL conronnTs
PROCESS
TRAINED

SEARINGS AECEIVE DIRCNSIONAL INSPLCTION
AND VERIFICATION BY SPAR RCCEIVING INSPECTION.

ARE IXSPECTED TO THE APPLICABLE
CONTROL PROCEDURL , USINC SPECIAL MDY AETHODS | ay
AND CERTIFIED INSPECTORS.

ARE

INSPECTION VERIFIES THAT KITTED PARTS ARE COMMECT PRIOR TO
ASSENBLY AND TRACEASIL)TY INFORNATION RECORDED.

INSPECTION TO DRAWING IS ComDUCTED THROUCHOUT THE ASSEMSLY
PROCESS  INCLUDING INSPECTioN OF LOCK NG M{THESSING OF
TORQUING AND APPLICATION oF TORQUE STRePiNG.

PAL_ACCEPTANCE TEST INSPLCTION. WHICH INCLUDLS AW AUDIT OF
LOMER TIER INSPECTION COMPLETION. AS BuILT COMI IGURAT | ON
VERITACATION TC AS DESICN L1C., {mANDATORY INSPECTION POINT),

APPROVED BY:

DM faeem o




CRITICAL ITEMS LIS PROJECT: ﬂ%{'m SYSTEM: MECHAMICAL ARW SUBSYSTLM
—————— ———————— ASS'Y MOM : Ass'y p/N: SUTAOETATO-TH-J | SHIET:
TRtk 11 —YHTCURE ROBE | FAILURL CITECT | HOW NG .
LT nev. onaulug afr. AND oN 271808 AATIONALE FOR ACCEPTANCE
DESICHATION CAUSE N STEW CRITICALITY
30 2- AICIDIZATION nobt : WOME. SNARL
BLCHANISA AT BRAKE HOLDS A TEST READINESS MEVIEH (TRR) WHICH INCLUDES VERIFICATION OF
PART OF ARAKE SLIPS SYSTEN. TEST PEASOMMEL . TEST DOCUNINTS, TCST EQUIPRENT CALVBRATION/
1 140F 1472 on VALIDATION STATUS AND HARDWAAL CONFIGURATION 1S CONVEHED 8Y
-18-1 DISENCAGED, HORST CASE GQUALITY ASSURANCE IN CONJUNCTION MITH CHCINCERUNG,
e - I ACLIASILITY, CONT IGURATION CONTROL, SUPPLIER AS APPLICABLE,
CAUSE(S): LOSS oF AND THE COVEMNENT REPRESCMTATIVE PAIOR TO THE START OF AMY
) nISSION, FORMAL TUSTING (ACCEPTANCE ON QUALIFICATION).
STAUCTURAL SUBSEQUENT
FAILURE. FAILURT MAY ACCEPTANCE TESTING {ATP) INCLUOES, AMBIENT, VIBRATION
CAUSE AND THERMAL -VAC TESTING . (SPAR/COVERNNENT REP. - MANDATORY
1) UNCONMANDED IMSPECTION POINT)
NECHANILAL ALLEASE.
FAILURE SANS SYSTENS INTEGAATION, THE INTECRATION OF MCCHAWICAL ARM
(SUIDL PIN ACDUNDANT PATHS SUBASSEMBLIES AND THE FLIGHT CABIN [QUIPNENT TG FORN THE SRAS.
AND SPRING). ALNAINENG 1KSPECTIONS ARC PERFORHED AT EACH PHASE OF INTECRATION MHICH
--------------- INCLUDES CROUNDENG CMECKS. THAU MIRENG CHECKS_ SRING ROUTING,
(1) TRICTION YNTERT ACE COMNCCTORS FOR BENT OR ruar BACK CORTACTS ETC.
oCeRIS SNANL BRAKE :
TRON SANS SYSTEMS TCSTING - STRONGBACK AND FLAT FLOOR AMBILNY
EXCESSIVE PERFORNANCE TEST. (SPAR/GOVEANAINT RCP. - MAMDATORY (NSPECTION
BRAKE PAD POENT) !
HEAR,
L]
'
APPROVID OY:

PRCPARED BY: APV SUPZRCEDING DATE: 06 OCT §7
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CRITICAL ITEM8 LISBT

PROJECT: SANS
ASS'Y :

L 1 WARE UTT, & [ FRAITONE WOOE | YATTUNE EFTECT
"EF. nEv, orauluc abe, AND )
DESICRAT JON CAUSE END ITEM
3140 3 RIGIDIZATION MODE : NONE, SNARE
MECKAN]SH RIGIDIZE BRAKE HOLDS
PART OF BRAKE SLIPS SYSTEN,
S1M40E14T2 on
3:-% O1SENGAGED . WORST CASE
CAUSE(S): L08S Of
M NISSION,
STRUCTURAL SUBSEQUENT
FAILURE, FAILURE MAY
CAUSE:
(2) UNCOMMANDE
WECIANICAL RELEASE.
FAILURE
{GUIDE PIN REOUWDANT PATHS
AND SPRING). REMAINING
(3) Iarcrion
DERRIS SHARE BRAKE
FROM
EXCESSIVE
SRANE PAD
VEAR.

SYSTEM: KCH&I!CAL ARN SUBSYSTEM
ASS'Y P/N: | 8 - SHE

— ¢

2/ 10D
CRITICALITY

RATIONALE FOR ACCEPTANCE

THE FOLLOUING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:

FAR 2404:
5 UMITS (S/NS 301, 302, 303, 304, 305) E/E ORAKE  AUG. B7
DESCRIPTTON

ALL UNTTS FAILED DROP-OUT & RELEASE TIME DUE TO A DESICH ERROR

CORRECTIVE ACTION

MODIFIED DUG. 10 ASSURE CORRECT GAP LENGTH. MODIFIED
CALISRATION PROCEDURE (WHICH SERVES AS A M.1.P.).

PREPARED BY: MIMG

SUPERCEDING DATE: 12 OCY 09 |

APPROVED BY: L]
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CRITICAL ITEMS LIST

PAOIICT: SANS

sISTEN: mcunu‘ca‘ ARR iu $T51EN
asey p/N 18 Foswer

------------------- AsSy monfRTLATURL: TMO TITIEYON
T T 1 1 TR hool TRILGAL TTILET
ner. Y. sanuing air. g o 2/tAAB RATEONALL FOR ACCEPTANCE
PESICHATION caust e Iren CAITiCALITY
1140 2 RICIDITATION PO ; NONE, SNARE OPIRATIONAL CFFLCTS
- PICHAN] SR RCIDHTE OAARE BOADS | el
PARY OF ame stiIrs sysn,
s11eet Hen? o» MOWL. FOM SUBSEOUIMT FAILUME PATLOAD NELL OF RTLEASID WEIH
-¥-) S1IIMGALED. MORST CASE NG OPLAATOR COPMANE. If THIS OCCINS WHILE THE ARR IS BT 1N
ety | ] eeeeee-- BRIVIN, THE PATLOAD WILL FAXE AW UNEXPECTED TRAJICTORY.
CAMBE{3): L03S of
i nIssIoN. CACY ACTION
SIRUCTURAL svestguemy | oo
TALURE. TAILURE MAY
cAust MANCUYER ARN ANO OARITER AUAT fAON PATLOAD.
(14) UNCORPANRED
ll:llll:ul. MLLEASE. [(CT RIS
FAILW T Ty
1CUINg PIN REDUNDANT PATHS THE CAEY UELL BE TRAINED T0 MANTUVER THE ORBITEIR AWAY FROM A
ANG SPAIRC). RENAINING FRUL PATLOAD AT ANT TIPE DURING ARR OPCAATIONS.
ukmcnou
IS SHARE Bma( '
hon RISSION CONSTRAINT
CACESSIvE
Mant red ]
y wean, SPEC OPEAATE UNOIA VIAMIER AATES MITHIN 18 FT OF STRUCTURE
1P OPIRATOR MUST BE ABLL TO OLTECY THAT INRL ARR/PATLOAD IS
ASPORDING PROPERLT 1O COPMANDS VIA MINOOM ANO/OR CCIV VIINS
DURING ALL ARN OPIRATIONS .
SCALEN FAILUNES
A: E0 OPERAYES WORMALLY WITH LOSS OF RTDUNDANCY
‘ INOLPINDANS PATHS WOT IRSIRUMNIED.
i B: SAME AS A,
OMRSS OFFL INE
nowt
OPRTS OMLINE INSTALLATION
nowt
OPRID ONL INE TURNAROUND
nong
PREPANIE OT: WIS SUPLACESING DATE: 8 OCT 07 MPPROVE® BY; L
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